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1. From the point of view of phenomenology, till now there are
many models of plastic deformation. Almost in all monographs , for
example [1-3,10], the following models are considered: sliding, regular,
current, singular, analytical and deformation plasticity. The determi-
nant ratio in deformation are a major problem, which was submitted
for discussion. The its most simple kind was presented in the form of
Genki-Nadai:
σij = 2Gs(T )eij at T = T¯ (1)
dσij = 2Geij at T = 6= T¯
Where dσij, eij - deviatory of a stress and deformation, Gs- current
module of pure shift, G- the elastic module of shift, T - intensity tangent
stress, T¯ - the maximal value for a history of loading pre-eminent some
value T0. In singularity model it looks like
deij =
N∑
n=1
dfn
∂fn
∂σij
(2)
Where fn- the current limiting surface. Here not zero are those dfn, for
which on the appropriate surface fn be performed loading, i.e.
(
∂fn
∂σij
)dσij ≥ 0
In model Iliusin it has the kind
σij =
∑
n
An
dneij
den
: e =
∫ √
deαdeα (3)
However, if we use concept of potential of deformation as in [1-3,10-11],
on definition of function H, we shall receive following determining ratio
σij =
∂H
∂eij
(4)
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In our model [4], in which we consider process of plastic deformation
as process of phase transition, potential of deformation (or the free
energy) plays role of function Hamilton or action of system. So, if we
admit Hamilton as H = αe2 + βe4 + . . . , α, β- factors of elasticity, -
deformation tensor, that as a first approximation we shall receive the
formulas (1) (2) (3) (if H is expressed through the metrics of spaces).
Roughly speaking, form (4) is general determining ratio for process of
plastic deformation. Here there are two problems: how the fields σ, e in
the time and in space is distributed ? What nature of the singularity
Koiter ? We try to solve these problems consistently. For this purpose
we should construct more general model of deformation.
2. As is known, all experimental data have shown, that in a plastic
status the stress and deformation is strongly fluctuation. Besides the
diagram σ = f(e) for pressure - deformation is similar to the diagram
P = f(V ) for pressure - volume for a liquid [5]. So, it is possible
to consider a process of deformation as process of phase transition, or
more generalized speaking, it is process of formation of structure [4].
Density of distribution of probability transition to plasticity is solution
of the equation Fokker-Plank. However, if using potential character of
process of deformation it is possible instead of the equation Fokker-
Plank to apply the equation Schrodinger. In this approach tensor of
deformation is chosen in the roles of parameter of the order. In work
[1] A.A. Iliusin has presented the concept of trajectory of deformation
in space E5. As a matter of fact the space E5 is the one fiber in the
deformation bundle [4] Further, because of fluctuation of the statuses of
deformation, it is necessary for me to used ” the secondary calculation
” to receive a field deformations in a plastic status from the elasticity.
Nevertheless it is necessary to notice, that a nature of process of plastic
deformation is noncommutative nature.
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So, the process of deformation P = {eij(x, t)} is given. That is
noncommutative deformation space. The deformation wave Eij(x, t) is
noncommutative wave. For complete descriptions of distribution of this
wave we have to use the space being tensor product C(R4)⊗Mn, and
C(R4) - algebra of smooth function determined on usual space-time,
and Mn - algebra n × n of matrixes. In this general space the matrix
function E(x, t) looks like (for 2-dimention case): E(x, t) =

 a b
c d

 ∈
C(R4) ⊗M2. Now our task is construction of noncommutative defor-
mation bundle on the C(R4) ⊗ M2. This problem was performed in
frameworks of noncommutative geometry Connes [6]. There are two
important objects in this geometry. It is associative algebra A and uni-
versal algebra of the differential forms Ω1D(A) on the algebra A. Here
space of deformation P = C(R4)⊗Mn plays role of associative algebra
A, at the same time universal algebra Ω1D(A) looks like [7]:
Ω1D(A) = Ω
1
D(C(R4))⊗ Ω
1
D(Mn)
It is tensor product of algebra of the differential forms above algebra
of smooth function and algebra of the differential forms above algebra
n× n of matrixes. In turn this algebra Ω1D(A) can be present through
the direct sum of a horizontal and vertical of part
Ω1D(A) = Ω
1
H ⊕ Ω
1
V
and
Ω1H = Ω
1
D(C(R4))⊗Mn; Ω
1
V = C(R4)⊗ Ω
1
D(Mn)
Thus, differential calculation on algebra A, being in usual external
differential, is chosen. More precisely, if through Der(A) we had des-
ignated Lie algebra of derivative on A, we shall receive
Der(A) = (Der(C(R4))⊗ 1)⊕ (C(R4)⊗Der(Mn))
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Differential df of an element f ∈ A also is divided for the sum
df = dHf + dV f
where dhf and dV f belong to Ω
1
H and Ω
1
V respectively. If Ek, k ∈
{1, 2, . . . , n2− 1} is basis of algebra Mn, then ∂k = ad(iEk) is a basis of
algebra Der(Mn) and [∂k, ∂l] =
∑
Cklm∂m. So, the basis θ
k of algebras
Ω1D(Mn) ⊂ Ω
1
D(A) is determined as θ
k(∂l) = δ
k
l 1. If through θ
i =
(θα, θa), where α = 0, 1, 2, 3; a ∈ {1, 2, . . . , n2 − 1}, the basis of algebra
Ω1D(A) is designated, then the basis in Der(A) will be as ei = (eα, ea)
and eα = e
µ
α∂µ are 4-generators for algebra C(R4), and eα = ad(Eα) is
a basis of Der(Mn). In this case θ
i accepts a kind
θα = θαµdx
−µ, θa = EbE
adEb
Differential dh and dV will accept a kind
dHf = eαfθ
α, dV f = eafθ
a, f ∈ A
Besides there is an canonical element θ ∈ Ω1D(M − n) determined as
θ = Ekθ
k. Within the framework of geometry Connes, noncommutative
bundle is right, or leftA - module, or is more exact, HermitA - module.
On this module following connection is defined [7]
ω = A+ χ
and A- it is an element of Ω1H and χ- an element of Ω
1
V . In turn, the
element χ is divided for the sum
χ = θ + φ
because of the fact, that Ω1D(Mn) ⊆ Ω
1
V . Here φ is a field Higgs.
If through U it displays the group of gauge maps , then an element
ω,A, θ, φ will be transformed under action g ∈ U by a rule
ω′ = g−1ωg + g−1dg (5)
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A′ = g−1 + g−1dHg, θ
′ = θ, φ′ = g1−φg
The intensity of a field of deformation is determined through the 2-form
Ω
Ω = dω + ω2
Or
Ω = F +DHφ+ ΩV (6)
And
F = dHA+ [A,A] =
1
2
Fαβθ
αθβ
ΩV =
1
2
Ωabθ
a ∧ θb, Ωab = [φa, φb]− C
c
abφc
DHφ = dhφ+ Aφ+ φA = θ
α(eα + [Aα, φ])
φ = φαθ
α, A = Aαθ
α
Action of a field will be as
L =
1
2
(Ωij,Ωij) (7)
Thus, in frameworks model [4], we shall receive probability of transition
to plasticity
Z =
∫
exp(−kL)
Where k- it is factor of elasticity.
3. We discuss the problem put above. For simplicity we shall be
limited to consideration only pure deformation also we shall not take
into account the interaction with a field Higgs. Actually, all above men-
tioned models were considered only in such similar situations. In these
models was assumed about existence of limiting surfaces deformations
(or loading). It is equivalent to the requirement of finiteness of action
of deformation fields . Then, for search of a configuration of a field of
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deformation, it is necessary to solve the equation, which is a condition
extreme of action L,
δL[Aµ] = 0 (9)
However, we have also other condition for action
−
∫
d4xTr[(Fµν +±F˜µν)
2]
where F˜µν is dual with Fµν. Because of that Tr[Fµν, Fµν] = Tr[F˜µν, F˜µν],
we receive
−
∫
d4xTr[Fµν, Fµν] ≥ ∓
∫
d4xTr[F˜µν, F˜µν]
Is like as in work Belavin etc. [9], we are interested in importance of
self-dual and self-antidual configuration of a field of deformation. Thus,
one of a extreme condition of action shall write down as
F˜µν = ∓Fµν (10)
Belavin etc. used this condition for giving the instanton for gauge field.
So, instead of the equation (9) we shall solve more simple the equation
(10). For it we use method in [8] for search of multiinstanton in special
case, when n, r = 1. Let the field of deformation A = A−mudx
−mu ∈
Ω1D(R4)⊗ 1, has a individual kind
Aµ(x) = iBµν∂ν(lnφ(x)) (11)
where φ(x) - it is a scalar function, and the matrix Bµν looks like
Bµν =
1
2


0 +σ3 −σ2 −σ1
−σ3 0 +σ1 −σ2
+σ2 −σ1 0 −σ3
+σ1 +σ2 +σ3 0


where σ1, σ2, σ3- it is matrixes Pauli. The gauge group is admitted as
SU(2). Setting Aµ in expression (6) that condition of self-dual (10) will
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be as
∂σ∂σ(lnφ) + (∂σ lnφ)
2 = 0
or
∇2φ
φ
= 0, where∇2 = ∂σ∂σ (12)
Using a method in [9] we receive instanton, being the solution (12)
φ(x) = 1 +
λ1
2
| x |2
(13)
and multiinstanton
φ(x) = 1 +
N∑
i=1
λi
2
| xµ − aiµ |
2
(14)
where aiµ, λi- it is any valid constant. Setting φ(x) from (12) and (13)
in (11) we receive deformation wave as matrixes:
One-instanton
Fµ(x) = −2iλ
2Bµν
yν
y2(y2 + λ2)
Multi-instanton
Aµ(x) = −2iBµν(
N∑
i
λ2Iyiν
yi4
)/(1 +
N∑
j
λ2i
| yj |
2
)
where (yi)µ ≡ (x− ai)µ, i, j = 1, 2, . . . , N
4. What real nature of sectors Koiter on a limiting surface?. With
the account of solution of instanton , this problem can be easily clear.
Really, using these instanton, we receive topological number Pontriagin
Q = −
1
16pi2
∫
d4xTr[FµνFµν]
This number tell me, that space of deformation during plastic defor-
mation will be is divided on Q of independent sectors. Thus, limiting
surface, constructed in the same space, too is divided onQ of parts. It is
sectors Koiter, described in works [1-3,10-11]. We see, that occurrence
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of singularity Koiter has the topological reasons. Now we can speak,
that process of plastic deformation is a process of birth and distribution
of solitons and like-solitons. It is necessary to notice, that the defect,
from the point of view of fluctuation, is one of kinds of solitons. The
soliton wave is considered as the concentrated located energy, which is
distributed in space without dissipation with constant velocity. Thus,
the development of process of plastic deformation occurs with constant
velocity and it needlessly increases a load. It will allow to understand,
why a part of plasticity of the diagram stress - deformation has the
horizontal form.
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